Pancreatic elastase in human serum. Determination by radioimmunoassay.
This study demonstrates that a serine endopeptidase of pancreatic origin (elastase 2) circulates in human blood. A specific and highly sensitive radioimmunoassay has been developed for pancreatic elastase 2 in human serum. The inactivation of elastase 2 employed as radioiodinated tracer with an active site-specific reagent (phenylmethanesulfonyl fluoride) was necessary to prevent its binding by serum alpha1-antitrypsin and alpha2-macroglobulin while maintaining its immunoreactivity. The assay is based upon competition of standard human pancreatic elastase 2 with 125I-labeled phenylmethanesulfonyl elastase 2 for specific antibody binding sites, after which a second antibody precipitation step is used to separate bound from free 125I-labeled phenylmethanesulfonyl elastase 2. The minimum detectable concentration of elastase 2 was 0.9 ng/ml. The average normal fasting serum level determined was 71 ng/ml, approximately 80-fold greater than the minimum detectable amount. The form of radioimmunoassayable elastase 2 in normal human serum has been investigated by gel filtration of serum samples on Sephadex G-200 followed by radioimmunoassay of column fractions. The majority of the immunoreactive elastase 2 is eluted from G-200 in the void volume. While a minor amount of elastase 2 is eluted in a position consistent with alpha1-antitrypsin-elastase 2 complex, no free elastase or free proelastase is detectable. Addition of exogenous elastase 2 to normal serum prior to gel filtration on G-200 produced an increase only in the peak of radioimmunoassayable elastase bound to alpha1-antitrypsin. In vitro experiments have demonstrated that while elastase 2 bound to alpha1-antitrypsin is immunologically reactive, alpha2-macroglobulin-bound elastase 2 cross-reacts less than 2% in this radioimmunoassay. The assay has been shown to be specific for elastase 2. Human pancreatic elastase 1, anionic trypsin, chymotrypsin I, and chymotrypsin II do not cross-react in this assay system. The major advantages of this radioimmunoassay over enzymatic assays are its high sensitivity and ability to measure the enzyme in terms of its total protein concentration.